Although insulin is life sustaining for patients with insulin-dependent diabetes mellitus (IDDM), the meal plan is of critical importance for avoiding hyperglycemia, preventing hypoglycemia, and maintaining metabolic balance. Consistency, timing, composition, and caloric content of food intake and physical activity, age, sex, growth, and pubertal status alter meal-plan needs. Self-monitoring of blood glucose should be used to individualize the meal plan. The general American Diabetes Association recommendations suggest that 50-65% of total calories be from carbohydrates from foods with a lower glycemic index and/or high fiber content. Protein should contribute 12-20% of total calories and fat <30%, with <10% saturated fat and <300 mg/day cholesterol. More severe fat restriction should be considered in individuals with persistent lipid abnormalities when compared with sex-and ageadjusted values. Calories should be sufficient for growth and development, with growth data obtained several times a year and plotted on standardized weight, height, and velocity charts. Blood pressure should be similarly plotted on age-and sex-standardized curves. All meal plans should be individualized, but certain circumstances require special attention in IDDM patients: 1) lack of minerals or vitamins in a youngster who is a picky eater; 2) eating disorders (i.e., obesity, bulimia, anorexia nervosa); 3) specific gastrointestinal diseases (i.e., Crohn's disease, celiac disease, giardiasis, or IgA deficiency); 4) low iron stores because of associated achlorhydria and positive gastroparietal antibodies; 5) alternative sweeteners, especially in pregnant women and very young children; 6) mineral balance changes that may occur with increased soluble fiber intake and episodes of hyperglycemia with or without ketosis/ketoacidosis; 7) changes in physical
activity that require nutritional counterbalancing; and 8) intensified insulin therapy (including multidose insulin and continuous subcutaneous insulin infusion) associated with more frequent hypoglycemia and increased risk of obesity-both conditions potentially amenable to appropriate nutrition counseling. Diabetes Care 11:192-200, 1988 N utrition considerations in the treatment of insulin-dependent diabetes mellitus (IDDM) are under review by many investigators and by organizations such as the American, British, and Canadian Diabetes Associations. Recommendations for dietary management in patients with IDDM are being reexamined to help improve compliance and ultimately to improve blood glucose control. Rollo (1) was perhaps the first to write about the difficulties of adherence to prescribed dietary restrictions. This is as true now as it was almost 200 years ago.
Patients and their family members should be taught general principles of nutrition, including content of food expressed as carbohydrate, protein, or fat. Many are sufficiently interested and motivated to learn about source of fat (high or low cholesterol, saturated or unsaturated fats) as well as mineral (especially sodium), vitamin, and fiber content. Labeling of foods has become more commonplace as commercial vendors have learned of the interest of modern society in how food is processed and what calorie sources, sweeteners, and preservatives are used. Meal plan and exchange concept. In the preinsulin era, rigid restriction of carbohydrate was prescribed to reduce the acute symptoms of young patients. After insulin therapy was introduced in the 1920s and control of glycemia was partially achieved, less emphasis was placed on acute symptomatology and more on providing overall nutritional adequacy (2) (3) (4) . Since the introduction of the exchange concept 35 years ago, there have been few rigorous and well-constructed studies to assess the short-or long-term effectiveness of this approach or to compare the exchange system (5) with other ways of teaching nutrition management to patients with diabetes. A classic study by Knowles et al. (6) maintained that patients with IDDM fare as well on unmeasured diets as did comparable groups treated with a measured diet that allegedly followed the exchange routine. Before the current era of stringent criteria for diabetes control, Abraira et al. (7) reported that normalweight young adults spontaneously regulate their intake to maintain constant weight regardless of precise degree of glycemic control or insulin dosage. Food cognition. Analysis of thought concerning food and eating must consider a developmental approach to utilizing the exchange concepts for teaching patients about meal planning. Piaget and Inhelder (8, 9) proposed that younger children lack the ability to use causal reasoning but progress to concrete operational thought and formal thought as they develop the use of logical reasoning. In an elegant study by Contento (10), conceptualizations of foods, snacks, and nutrients were analyzed in children. Cognitive developmental theory was able to predict and explain difficulties that young people had understanding what happens to food as it is eaten, digested, and used by the body. Even though the children who participated in this study, who did not have diabetes, preferred less nutritious snacks, some showed conflict in making decisions about which type of snack to eat. Candy, snack foods, and ice cream were often thought not to be "foods" because they were perceived as "not for routine use at the dinner table." Nutrition education should, therefore, include information and experiences that help distinguish between which foods and snacks to eat and which to avoid. Development of curricula about food groupings for patients with diabetes need not rely only on fancy computer graphics but rather may require more specific input from developmental psychologists and teachers who understand the differences in the child's thought processes as well as the peer pressures of the older child and adolescent. Meal plans. Physicians, dietitians, and nurses responsible for the care of children with diabetes have adopted their own approach to use of the exchange concept. For example, Jackson (2) recommended a gradual approach in which the parents and/or children are taught about high-quality common foods in the initial session and about one or two substitutions from each group in subsequent sessions. Gradually, the patient and family are familiarized with the entire exchange concept at a rate compatible with the educational capacity of the youngster and his/her family members. Brink (11-13) emphasizes parent-supervised age-appropriate limit setting concerning food and attempts to work out idiosyncratic likes and dislikes, which take into account both individual preferences and cultural and ethnic favorite foods. Flexibility rather than rigidity in meal planning is emphasized based on the concepts outlined in the exchange system. Attempts are made to avoid periods of being "forced to eat" when not hungry or refused food when "starving."
The goal of a meal plan is not to automatically create a diet in the strict sense of the word (calorie restricted), because most patients with IDDM are not overweight. However, if obesity is a problem, specific attention to total calories is an added burden. If obesity is present in parents or siblings, involvement of the entire family becomes a higher priority. Periodic self-monitoring of blood glucose (SMBG) can be coupled with periodic review of food portions (weighing and measuring) several times each year so that portion sizes can be relearned (11) (12) (13) .
General dietary guidelines for youngsters with IDDM are presented in Table 1 . Growth in children and adolescents should be meticulously followed longitudinally and plotted at least every 3 mo on standardized curves (14) (15) . With such standards, subtle alterations in growth patterns can lead the health-care team to suspect inadequate glucose control or the need for a different insulin delivery schedule (e.g., 2 vs. 1 shot/day) or to consider alternative diagnoses more commonly seen in patients with IDDM (e.g., hypothyroidism or celiac disease).
Patients with IDDM need a consistent level of food intake, with three meals and usually three snacks per day. Consistent eating patterns may be the most difficult behavioral task confronting patients with IDDM-much more so than taking insulin or testing blood. Meals and snacks should be spaced appropriately to counterbalance peaks of insulin action, with particular attention paid to the earlier peak of action and shorter duration of the new human-insulin preparations. Bedtime snacks carry much greater importance in the daily routine of a person with diabetes because of the need to avoid middle-of-the-night hypoglycemia. Because most patients with IDDM need a meal plan rather than a diet, the term diabetic diet should be avoided when describing food prescription. Meal plan is less pejorative and psychologically less restrictive terminology. Additional food is often needed to compensate for exercise-induced calorie expenditure and to prevent subsequent hypoglycemia. Carbohydrates. Within the last 15 years, two major hypotheses have stimulated intense interest in the quantity and quality of the carbohydrate content of meals (16) . The first suggests that carbohydrates as a group should not be unduly restricted from the meal plans of patients with diabetes. The second concept affirms that control of all metabolic parameters should be a goal pursued by all individuals with diabetes. As a unifying link for both concepts, researchers began to examine the glucose-elevating effects of foods; those rich in carbohydrates as well as other foods commonly consumed. Certain studies should be applied with caution to younger patients because most are done either in patients with non-insulin-dependent diabetes mellitus or in adults with IDDM (17) (18) (19) (20) (21) cal/yr added until age 10-12; thereafter, females often need a reduction in total calories to the common adult level of 1000-1400 cal/day unless exceptionally active on a regular basis; males can tolerate higher caloric intake for a longer period but rarely need >2500 cal except for prolonged aerobic activity 9. Teach how to read food labels, especially source of carbohydrate, fiber content, cholesterol content and source, salt content, and source of artificial sweetener if any 10. Involve entire family in nutrition education 11. Provide a periodic review of nutrition concepts 12. Adjust meal plans for activity, growth, and development with periodic reassessment every 3-6 mo; involve trained dietitians if possible 13. Periodic and regular nutritional assessment includes measurement of height and weight and plotting on standard growth grids to detect subtle changes in growth velocity and absolute percentile
From Brink (11) (12) (13) .
A successful legume study undertaken by Kinmoth et al. (24) in England is one of the few fiber-related studies done in young patients. They demonstrated success in a manner that was acceptable to youngsters with IDDM. A recent study by Maenppa et al. (16) confirmed this glycemic improvement by using supplemental guar in Finnish children. A third study was unable to substantiate better diabetes control (26) , perhaps because it used foods with a relatively high rather than a low glycemic index.
If foods with high fiber and low glycemic index are to become a more routine part of the meal plan, such foods must be made more palatable. Until scientifically sound crossover studies are done with younger patients, dogmatic distinctions between simple-and complexcarbohydrate effects cannot be promulgated for patients with IDDM. However, liberalization of the overall contribution of carbohydrates to the meal plan of those with IDDM has occurred. Current recommendations suggest that 50-65% of caloric contribution be from complex carbohydrates (16) .
As with many other aspects of the diabetes self-treatment program, intelligent attention to accurate and frequent SMBG with appropriate feedback from the healthcare team allows individual differences in the glycemic index (glycemic potential) of mixed meals to be learned and used in day-to-day management of food choices as well as insulin dosing. Specific foods such as ice cream may be more acceptable, despite the large carbohydrate content, because of the slowing effect of protein and fat and/or the guar gum used in processing most ice creams currently manufactured (27) . Ice cream can certainly be used more frequently-compared with the prohibitions of several years ago-to counterbalance the immediate carbohydrate need after exercise coupled with the delayed energy needs several hours after exercise. Alternative sweeteners. The typical Western diet includes substantial amounts of refined sugar, mostly sucrose and glucose, used as sweetening agents. In the past 3 yr, aspartame has become the leading alternative sweetener by virtue of its inclusion in so many products in the United States (28) . Extensive reviews of the available safety data were published and summarized as part of the Diabetes Task Force Report for the Committee on Nutrition of the American Academy of Pediatrics in 1985 (16) . This task force was composed of pediatric and adolescent endocrinologists/diabetologists, internists with research interests in diabetes nutrition, diabetes nurse educators, and dietitians from the United States and Canada. The Diabetes Task Force suggested that aspartame was the preferred sweetener to replace sucrose in the meal plan of young patients with IDDM. Because aspartame contains phenylalanine, its use should be limited in individuals who must restrict phenylalanine intake (i.e., those with phenylketonuria). Some authorities recommended restrictions in pregnant women as well and that restrictions in very young children are important because total intake calculated per body weight may be excessive, but this was not confirmed in a study by Brink and Warshaw (28) . Other authorities from the Diabetes Task Force suggested combining alternative sweeteners as a means of limiting intake and minimizing even rare toxicities.
Fructose and sorbitol, two nutritive sweeteners, are possible sugar substitutes for sucrose, and neither requires insulin for its metabolism. Both sorbitol and fructose provide 4 kcal/g and, like any other sugar or carbohydrate, are not "free" foods in the meal plan of a person with diabetes (29) . Fructose-sweetened foods offer little caloric advantage, especially compared with foods formulated with aspartame or saccharin (16, 30) . Depending on the gastrointestinal sensitivity of the individual, abdominal gas, osmotic diarrhea, abdominal discomfort, and a consequent malabsorption result when >30 g sorbitol are ingested in a single dose. Some youngsters are extremely sensitive to even small amounts of sorbitol. Osmotic diarrhea is indeed a practical disadvantage of sorbitol (28) .
When diabetes is inadequately controlled, the liver is in a gluconeogenic state because of insulin deficiency. Many young patients as well as adults with IDDM meet this definition of their diabetes control at some time during the day because of the current inability to match insulin need precisely. Glucose formed in the liver from fructose (or sorbitol) in association with insulin deficiency is rapidly released rather than stored as glycogen. A considerable rise in blood glucose concentration may result, leading to concern about the use of fructose in poorly controlled diabetes (16, 30, 31) . Because trioses (metabolic products of fructuse metabolism) can be used for triglyceride synthesis in the liver, there is also concern about the possible hyperlipidemic effects of fructose, especially during long-term use. No increase in fasting triglyceride or cholesterol levels has been detected when normal or hypertriglyceridemic individuals, with or without diabetes, are fed moderate amounts of fructose in their daily diet for periods ranging from 2 wk to 2 yr (16).
The major disadvantage of fructose and sorbitol to the entire IDDM population is that neither offers any benefit for weight control. In children with diabetes, this is of greater significance during adolescence and adulthood than in earlier years, because obesity becomes a problem mostly in teenage girls and young women.
In summary, fructose and sorbitol can be used in limited amounts within the context of an otherwise nutritious and well-balanced meal plan. Expensive foods sweetened with fructose and sorbitol have no proven ability to help promote weight loss or improve overall blood glucose control. Accordingly, "they cannot be recommended for such purposes" (16). Lipids. The high incidence of macrovascular and microvascular disease in IDDM patients has been long recognized. The exact relationship between degree of metabolic control, plasma lipid levels, and atherosclerosis has been difficult to dissect, although recent epidemiological studies suggest an increased risk associated with increasing degree of hyperglycemia (32) (33) (34) . Patients studied at the University of Pittsburgh Children's Hospital have recently had their cardiovascular risk profiles analyzed with substantiation of such risks, even in children and adolescents (35) . Studies by Chase and Glasgow (36), Brink (37, 38) Nevertheless, past dietary recommendations for patients with diabetes suggested fat intake of 40% total calories. This was set at this somewhat arbitrary level because of the notion that the proportion of calories derived from carbohydrate sources should be restricted. As carbohydrate proportions have been liberalized with recent thought about fiber, glycemic index, and overall source of carbohydrate taking on greater significance, fat content has been decreased proportionately (41) . As with other aspects of the dietary management of infants, children, adolescents, and young adults with IDDM, there are few scientific studies that have established optimum fat intake. The best normal data for younger populations have been gathered by Morrison and colleagues (42) (43) (44) in a long-standing prospective study under the auspices of the Lipid Research Clinics. Percentile rankings of total cholesterol, high-density lipoprotein (HDL) cholesterol, triglycerides, and other lipoprotein fractions are available, which allow interpretation of an individual's lipid values with age-, sex-, and race-adjusted standards so that, for example, total fasting cholesterol values >184 mg/dl (~90th percentile) place youngsters at relatively high risk for future atherosclerotic disorders.
Dietary intervention studies with conventional insulin treatment and more aggressive continuous subcutaneous insulin infusion have demonstrated improvement in lipid levels in adolescents and young adults (39, 40, (45) (46) (47) (48) . The Diabetes Control and Complications Trial (DCCT), when it is completed in the early 1990s, should help determine the role of more physiologic blood glucose control on lipid levels because adolescent patients with IDDM were specifically included in the recruited patient population (49) . Table 2 contains recommendations for dietary fat content from available data (37) . Prudent fat intake is suggested in a fashion compatible with the likes and dislikes of most children, adolescents, and young adults. Despite studies suggesting that fish oils have a protective effect on lipid abnormalities (50), once again no data are available for children, adolescents, and young adults with IDDM. Current recommendations include a fat contribution of <30% of total caloric intake with saturated fat contributing <10%. Cholesterol content should be <300 mg/day.
One schedule for monitoring of fasting total and HDL cholesterol and triglycerides is to check 1 mo after diagnosis and every 6-12 mo for the first 2 yr of IDDM (37) . Thereafter, at least annual fasting lipid determinations should be determined, with the information shared with the patient and family. Subtle hypothyroidism is occasionally first detected by hypercholesterolemia and responds well to thyroxine replacement. If hyperlipidemia (as defined by age-and sex-matched standards) exists, efforts should be increased to improve glycemic control. Other nutritional modifications for controlling hyperlipidemia should also be considered, as should possible changes in exercise patterns. Elevated fasting lipids should also suggest the need to screen other members of the family for undiagnosed hyperlipidemia. 1 . Drink skim or low-fat milk 2. Eat no more than 2 or 3 eggs weekly (egg substitutes okay) 3. Use margarine instead of butter 4. Use vegetable oils rather than saturated fats for cooking 5. Decrease red and brown meat consumption (e.g., salami, bologna, hot dogs, steaks, hamburgers, pork chops, ham, sausages, bacon, roast beef, liver, corned beef) 6. Increase consumption of chicken, turkey, tuna and other fish, and peanut butter 7. Encourage skim milk-based cheeses 8. Encourage the entire family to alter their eating habits in support of a healthier approach to nutrition From Brink (11) (12) (13) .
Dietary protein. Recent studies document renal failure
as the leading cause of death in patients with long-standing IDDM (51) . Increased risk of developing diabetic nephropathy is associated with earlier onset IDDM. Although the etiology of renal dysfunction in such patients is multifactorial, evidence in animal studies and in humans supports the theory that glomerular hyperperfusion or hyperfiltration may be the final common pathway in the development of diabetic nephropathy (52) . On this basis, the recommendation has been made that patients with significant renal damage ingest approximately the recommended daily allowance for protein (8% of total calories) and avoid higher protein intake. This conflicts with past dietary recommendations for patients with diabetes in which protein intake was suggested at the 20% level in an effort to decrease total carbohydrates. As information suggesting liberalization of complex-carbohydrate intake in patients with IDDM becomes available, it seems prudent to suggest a concomitant decrease in protein and fat intake. Protein levels in the 15-20% range of total calories seem reasonable while prospective pediatric and adolescent studies are pending.
Dietary sodium. The role of dietary sodium in the genesis of potential hypertension in the general population is another controversial nutritional issue (53) . At the time of diagnosis and under conditions of acute and chronic hyperglycemia (ketosis and ketoacidosis), salt losses are excessive, and compensatory sodium intake must be increased. Otherwise, most pediatric/adolescent nutritionists believe there is sufficient evidence that excess salt intake is detrimental. It is therefore suggested that youngsters reduce their sodium intake and be discouraged from the use of excessive added salt. The risk of developing hypertension is far greater in a patient with IDDM than in the general population. One could therefore "play it safe" and restrict salt in the diet as a precaution, even though such restriction has no scientifically proven benefit. Such salt restriction is another burden to youngsters who already feel different from their peers and family and have the difficult chore of avoiding concentrated sweets and saturated high-cholesterol fatty foods. Reducing added salt to food in the child or adolescent with IDDM seems prudent (16) . Blood pressure should be monitored carefully, and results plotted on standardized blood pressure charts to detect persistent blood pressure elevation (53) . If even mild hypertension appears and persists, a sodium-reduced diet should be prescribed along with aggressive antihypertensive medication. Vitamins and minerals. The nutritional guidelines recommended for the meal plan in IDDM along with frequent review and education by a nutritionist generally ensure that the meal plan of a child, adolescent, or young adult with diabetes meets or exceeds the recommended dietary allowances (RDA) for vitamins and minerals. The exception may be children or others with strong food preferences or dislikes. If their meals tend to be nutritionally deficient in vitamins or minerals due to a dislike of a specific food or food group (e.g., vegetables), then a multivitamin or mineral supplement should be recommended. Individuals on meal plans of <1000 cal to achieve weight loss may also require supplementation. There are no recommendations or supportive literature suggesting that supplementation with vitamins or minerals above the RDA has any proven benefit in the management of patients with IDDM (16) .
However, patients with IDDM are more prone to IgA deficiency and celiac disease than those without IDDM, presumably because of B8/D3-shared haplotypes. Both IgA deficiency (with or without giardiasis) and gluten enteropathy (celiac disease) have associated vitamin and mineral malabsorption. If these conditions were to coexist with IDDM, then appropriate vitamin and mineral supplementation similar to what would be required in patients without IDDM would be necessary until the gut surface and absorptive functions returned to normal.
Many autoimmune disorders occur in association with IDDM (54) . One of these, pernicious anemia, can produce profound abnormalities in folic acid and/or vitamin B 12 metabolism. Despite the increased incidence of positive gastroparietal cell antibodies in patients with IDDM, true deficiencies of these two B vitamins are very rare in children, adolescents, and young adults. Iron deficiency, however, may be more common in such patients with positive gastroparietal cell antibodies because of associated achlorhydria (54) . Patients with IDDM should be screened for parietal antibodies, especially if there is a family history of IDDM or other autoimmunopathies or if the patient has positive thyroid antibodies or other abnormalities related to thyroid function. Appropriate iron supplementation would be indicated if deficient ferritin and iron levels are detected.
Although interesting hypotheses have been constructed to explain complications of diabetes as a result of subtle trace mineral deficiencies (e.g., zinc, magnesium, and selenium), no convincing evidence exists to support the notion that any deficiency consistently exists in patients with IDDM or that supplementation is needed (16) .
In summary, supplemental intake of any specific vitamin or mineral is not recommended because evidence describing consistent deficiencies is not conclusive nor of sufficient magnitude to warrant such advice. As with many other areas of nutrition, however, knowledge of ideal levels of these nutrients and factors is not known. Patients who elect to purchase vitamin or mineral supplements should be advised of the scarcity of scientific data to support supplementation. Megavitamin and megamineral doses may cause problems in a small number of patients. Dietary behavioral and compliance issues. The interaction of the family with the infant, child, adolescent, or young adult with IDDM closely relates to the control of blood glucose levels. If individuals feel different from or are not adequately supported by family and peers, they may act it out in ways that are detrimental to their management plan. One common way of acting out is through dietary manipulation; such noncompliance often goes hand in hand with poor glucose control parameters (16) .
Rapoff and Christophersen (55) stated that "inadequate compliance reduces the effectiveness and increases the cost of medical care." Issues of compliance regarding the dietary regimen, as one of many stressors, may interfere with the management of IDDM. Whether at initial diagnosis or during continuing follow-up, Tarnow and Silverman (56) note that how the family copes with any stressor, and dietary compliance is one of these, will determine the course of the disease for many youngsters. Many studies document poor dietary compliance and a deterioration of compliance over time (3) .
Further association between dietary compliance and family interaction in relation to improved diabetes control was noted in several studies (3, 57) . Structured guidance with an emphasis on consistency is often helpful (11) (12) (13) . How food has been used within a particular family unit in the past may be a critical factor in predicting and changing food-related behavior as part of the diabetes treatment program.
Herzog (58) and Minuchin and associates (59, 60) review studies of families in which food issues can contribute to such psychosomatic problems as obesity, anorexia nervosa, and bulimia. Newbrough et al. (61) present a similar schema for understanding factors in the management and control of childhood diabetes. Such eating disorders are devastating if mixed with an increasing list of management problems in patients who also have IDDM. Once a person concludes that all foods may be eaten but the emesis of such food keeps the blood glucose down and the weight off, the conditioned cycle is set. Conflicting messages from peers, family members, and society at large enhance such confusion.
For the patient who is obese and also has IDDM, genetic, nutritional, congenital, metabolic, and behavioral factors often coincide and maintain the obese state. In such patients, an alternative way of manipulating overeating is to omit insulin, because weight gain is impossible with insufficient insulin and the large urinary glucose (and calorie) losses that result (13) . This is actually more common than most health-care professionals recognize, especially among females 15-25 yr old. Intervention strategies should include verbalization of how dangerous this method is for weight control.
Parents and other family members contribute to dietary indiscretions by not acknowledging the difficulties of following a meal plan and by hiding food or eating it on the sly. The alternative approach also has its share of difficulties: family members who continue to eat sweets so that the person with diabetes can learn to function in the real world disregard the importance of their moral support.
Calatzer et al. (62) , Jackson and Guthrie (63), Brink (64), and Travis et al. (65) all recommend a multidisciplinary approach to diabetes care, especially for the newly diagnosed patient and family. These diabetologists suggest that future psychosocial maladjustments may be minimized and dietary compliance may be improved with an approach early in the treatment program. Patients and their family members should be taught that sweets are not inherently bad, that there are differences in the absorption of certain foods, and that imbalance with insulin absorption may cause problems of control that are sometimes unavoidable. SMBG can be used to improve patient and family compliance, motivation, and also self-education. Use of SMBG in this fashion is a superb way of demonstrating food effects on blood glucose levels, maintaining control over one's body, and allowing the individual to learn from such supervised trial and error.
Winter (66) recommends an open attitude in which dietary indiscretions are "openly acknowledged and conditionally accepted by all parties concerned." In this fashion, a baseline meal plan is created with deviations openly discussed. If patients with IDDM can review what happens in an honest dialogue with family and members of the health-care team, flexibility of activity or insulin regimens may be adapted to cover some eating deviations. One of the best mechanisms for dealing with dietary compliance issues is the use of support groups for patients with IDDM (67,68), Intensified therapy. Patients with IDDM who receive multidose insulin programs as well as those treated with subcutaneous insulin infusion (by insulin pumps) can be taught to manipulate the type and amount of food based on SMBG results. Such patients, however, have two major problems that relate to their nutritional management: hypoglycemia and excessive weight gain. In any patient attempting to normalize blood sugars, hypoglycemia may pose an added risk. Such patients may lose their ability to recognize the early warning signals of hypoglycemia as they avoid frequent hyperglycemia. It is not clear whether severe hypoglycemia is more common with such programs, but caution must be exercised to not omit the evening snack and to be cognizant of the dangers of hypoglycemia in relation to alcohol, delayed meals, sleeping later than usual or delaying breakfast, and reduced snack amounts. It is reasonable to expect that with increased awareness and appropriate anticipatory guidance, the problems of severe hypoglycemia can be minimized.
In addition, if patients are successful with multidose insulin programs or continuous subcutaneous insulin infusion but do not reduce total calories consumed, weight gain is a likely result. Before such treatment, patients who overate were likely to maintain their weight since hyperglycemia produced large urinary caloric losses. If blood sugars are better controlled by a more physiological approach to insulin replacement, extra emphasis must be placed on alterations of eating behaviors to avoid obesity as a concomitant of such improved glucose control. In this regard, the DCCT may once again provide invaluable data concerning the frequency and intensity of hypoglycemia as well as the frequency and degree of obesity associated with improved glucose control (69).
CONCLUSIONS
Food is one of the fundamental therapeutic modalities in the treatment of IDDM, yet one of the most difficult aspects of such therapy. It is clear that there are more questions than answers regarding meal plans for children, teenagers, and young adults with IDDM. Recent studies, done mostly in adults, suggest that many previous dietary recommendations may not be based on fact. Most of the new investigations, particularly those pertaining to the use of dietary fiber, glycemic indices, protein content, and the role of vitamins and minerals, need to be confirmed. In particular, and as a general principle, research studies must be done in the agespecific population under consideration. Long-term nutrition research should include measures to document compliance and must be pursued with attention to rigorous scientific design. Until further information is available, however, common sense and a prudent attitude based on the best available information should be introduced to patients and their families with the idea that such recommendations are tentative and open to change as new data emerges. Getting patients and their families to openly participate in their own generation of foodrelated data is the best way to ensure safe and reasonable guidelines for nutrition in children, teenagers, and young adults with IDDM.
